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What is cT aimed is: 

1. A phase angle measuring method for displacement 
measurement in a two-frequency laser interferometer, which 
— ^is-3 of a two-frequency laser interferometer, a 9 D ' phase 
_ yina electronics and a phase angle calculating electronics ana 
performs one steps of mixing a reference signal produced due to 
an interference of two frequency laser beams and a 30' pnase 
«... fred reference signal with a measurement signa, tor 
displacement measurement produced due to two frequency laser 
oeams reflected on fixed and moving mirrors, filtering high 
frequency terms to produce output signals and obtaining a phase 
ar , g:e for displacement measurement, the phase angle measuring 
TRr noc comprising tne steps of : 

occurring output signals output from the 90= phase mixing 
eiectrcmcs, and ellipse parameters such as amplitudes, offsets 
ano a chase difference included in the output signals; and 

applying the same to the following Equation to calculate the 



chase ang^e 



2 a chase angle measuring method for displacement 



two-frequency laser interferometer, whit 



irement in 

1£ ^ 3 C f a two-frequency laser interferometer, a 90* phase 
ng electronic and a phase angle calculating electronics and 



f ,.. rrr;3 the steps of mixing a reference signal filtering high 
^er.sv terms tc produce :>utput signals and obtaining a phase 
^ tor displacement measurement, the phase angle measuring 
nod comprising the steps of: 

obtaining output signals output from the 90' phase mixing 
ctrcnics, and ellipse parameters, such as amplitudes, offsets 
i a onase difference included in the output signals which are 
put from the 90 ° phase mixing electronics; 

applying the ellipse parameters and the output signals to 
= following Equation to calculate the phase angle; 

making out a lookup table with data which consists of the 
it signals and the phase angle corresponding with them; and 
reading the phase angle corresponding with the cutout 
gnats output from the lookup table when the displacement 
asurement is required in real application. 
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2. A nonlinearrty error correcting method for displacement 
asurement in a two- frequency laser interferometer, wrier 
; r S i;:ts of a two-frequency laser interferometer, a 90" phase 
.xing electronics, a nonlinearity error correcting electronics 
-.c a phase calculating electronics and performs the steps of 
:., ir;q a reference signal produced due to an interference of two- 
: -eo.encv laser reams and a 90" phase shifted reference signal 



* 



., 3 measurement signal for displacement measurement produced 

. iu ,_ an interference :.f two-frequency laser beams reflected or. 
:;y.-'J and moving mirrors, filtering high frequency terms 
oroauce oucpjt signals, ana obtaining a phase an?ie for 
disclacement measurement, the nonlinear ity error correcting 
method comprising the steps cf: 

calculating ellipse parameters, such as amplitudes, offsets 

ana a phase difference of output signals which are output frcrr. 

cr.e '?l pease mixing electronics; 

calculating adjusting v: ltages for correcting the output 

sicnals and offsets, amplitudes and a phase of the tutput 

s i ana 1 s ; ana 

conducting a correction wherein offsets of the out pur 
siuuals output from trie nonlinearity error correcting electronics 
cv - he adjusting voltages become zero, amplitudes are same, and a 
phase difference beyond 90° between the output signals becomes 



zero. 



a. a chase angle measuring method for displacement 
rem ent in a two- frequency laser interferometer, which 



of a two-frequency laser interferometer, 



p h a s e 



electronics, a nonlinearity error correcting electronics 
/case calculating electronics and performs the steps of 
i reference signal produced due to an interference of two- 
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„. fc :,;;y laser beams and a 90' phase shifted reference signal 
a measurement signal for displacement measurement produced 
- — an interference of two- frequency laser beams reflected on 
xec ana moving mirrors, filtering high frequency terms to 
oa-ce output signals, and obtaining a phase angle for 
spiacement measurement, the phase angle measuring method 

:-.r, rising the steps Df : 

-ai-uiatmg ellipse parameters, such as amplitudes, offsets 
;d a onase difference of the output signals which are output 
rem one nonlinear ity error correcting electronics; 

calculating adjusting voltages for correcting the output 
ignals ana offsets, amplitudes and a phase of the output 
i g n a 1 s ; 

conducting a correction wherein offsets of the output 
ignals output from the nonlinearity error correcting electronics 
• ue r C tne adjusting voltages become zero, amplituaes are same, 
r.a a difference beyond 90° between the output signals becomes 

;ero; and 

applying the output signals whose offsets, amplitudes and 
onase are corrected to the following Equation to calculate tne 
phase angle, 

0=arctan(/ v // JC ) 



■ . phase angle measuring system for displacement 

measurement in a tw :■- frequency laser interferometer, the phase 
angle measuring system comprising: 

a two-frequency laser interferometer which outputs a 
reierer.se signal procured due to an interference of two frequency 
laser beams and a measurement signal for displacement measurement 
produced cue to an interference of two frequency laser teams 
reue-j'.eo on fixed and moving mirrors; 

a y: phase mixing electronics which mixes tne reference 
sid-ai ana a 9 0° phase shifted reference signal with the 
measurement signal output from the interferometer, filters nigh 
frequency terms and outputs output signals for phase angle 

a nonlinear; ty error correcting electronics which receives 
again the output signals output from the nonlinearity error 
correcting electronics, obtains ellipse parameters such as 
amplitudes, offsets and a difference from phase-quadrature of the 
-utput signals, calculates adjusting voltages for correcting the 
amplitudes an i tne iff sets of the output signals, and conduits a 
correction wherein 1 f f sets of the output signals become zero due 
calculated adjusting voltages, amplitudes are same and a phase 
difference beycni 90" between the output signals becomes zero; 
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a phase angle calculating electronics which obtains a phase 
^ e oy applying tne ,utput signals output from the nonlinear it y 
ror correcting electronics to the following Equation 

= arctan(/ v V/ jc ') 

6. The phase angle measuring system of claim 5, wherein tne 
.terferoir.eter includes: 

a laser which emits two orthogonally linear-polarized beaxs 
-ich have different frequencies; 

a beamsplitter which splits the laser into a measurement 
earn incident tc a polarizing beamsplitter and a reference beam 
nciaent to a pn ttcdezector through a polarizer; 

the chotodetector which detects a reference signal as an 
nterference signal ,f the two laser beams from the reference 
earn of the phc t ooetector and provides the same to a first mixer 
no a 90" phase shifter; 

the solarizing beamsplitter which splits the laser beam 
.ransmitted from the beamsplitter into two beams incident to a 
tixea mirier ana a moving mirror, mixes two laser beams reflected 
from two mirrors; an:i 

-he photo ieteztor which detects a measurement signal as an 
interference signal :f the two laser beams from the measurement 
; ,. . zre polarizing beamsplitter and provides the same to the 
; v S: rr.ixer and a second mixer. 



7. The Phase angle measuring system of claim 5, wherein toe 
ohase mixing electronics includes: 
a 90 phase shifter which 90' phase shifts the reference 
ignal provided frcm a photodet ector and provides the same to a 
econd mixer; 

a first rr.ixer which mixes the reference signal output from 
c-ctcoetectcr with the measurement signal output from tr.e 
not ode tec tor; 

the second mixer which mixes 90° phase shifted reference 
:.gnal throuoh the 9C ' phase shifter with the measurement signal 
output free: the rhotodetectc r ; and 

low pass filters which filter high frequency terms from the 
output sionaLs output from the mixers and provides the same to 
offset adjustment means. 

8. Tr.e pnase angle measuring system of claim 5, wherein the 
•~r- linear ty error correcting electronics includes: 

a microprocessor which obtains ellipse parameters such as 
offsets and a phase difference of output signals fed 
from tne n : ni meant y error correcting electronics through 
analogue-to-digital converter and calculates adjusting 
aes for ccrreoting the amplitudes, the offsets and the phase 
.e cutout signals; 
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t:set adjustment means which conducts a correction wherein 
-.fisets of output signals fed back from the nonlinear ity error 
r recti ng electronics due to the adjusting voltages output from 
dr.e microprocessor through a digital-to-analogue converter oecome 

amplitude adjustment means which conduct a correction 
',-r.erein amplitudes of the cut put signals fed back through toe 
nonlinear ity error correcting electronics by the adjusting 
voltages output from the microprocessor through the digital-to- 
analogue converter are same; and 

onase adjustment means which conducts a correction wherein a 
Iic value in excess of 90' between the output signals fed back 
rhrough the noniinearity error correcting electronics by the 
adjusting voltages output from the microprocessor through the 
digital-to-analogue converter becomes zero. 

9. The phase angle measuring system of claim 5 or claim 3, 
wherein the offset adjustment means, the amplitude adjustment 
rr-.eans and the phase adjustment means of the noniinearity error 
. electronics can be arranged in a free order. 
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